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(54) Method and system for using weighted polling lists in wireless local area networks 


(57) Methods and system for weighted polling of ter- 
minals in a Wireless Local Area Network (WLAN). Qual- 
ity of Service (QoS) information related to WLAN termi- 
nals is obtained. A weighted polling factor may be as- 


signed to each WLAN terminal based on the QoS infor- 
mation. Each WLAN terminal may be polled during a 
transmission period based on the weighted polling fac- 
tor assigned to each WLAN terminal. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

[0001] This invention relates to wireless local area 
networks (WLANs) and more specifically to weighted 
Point Coordination Function (PCF) polling lists for 
WLAN Quality of Service (QoF) support. 

Background and Material Information 

[0002] The Institute for Electrical and Electronic En- 
gineers (IEEE) has developed a standard that defines 
a protocol for transferring data frames between wireless 
local area network stations and terminals. This is the 
IEEE Std. 802.11 , IEEE standard for Wireless LAN Me- 
dium Access (MAC) and Physical Layer (PHY), 1 997, 
which is herein incorporated by reference in its entirety. 
The standard defines a MAC layer with two different 
methods for accessing the wireless interface, the Dis- 
tributed Coordination Function (DCF) and the Point Co- 
ordination Function (PCF). DCF is generally meant for 
Best Effort traffic delivery, and PCF is generally meant 
for Real Time traffic delivery. Best Effort traffic is a QoS 
class of traffic with no specific parameters and with no 
assurances that the traffic will be delivered across the 
network to the target device. Real Time traffic refers to 
traffic conducted in real time, i.e., there is no perceived 
delay in the transmission of the information or the re- 
sponse to it (e.g., interactive video). The DCF and the 
PCF are coexisting and the PCF requires that the DCF 
is implemented. The 802.11 MAC architecture provides 
the PCF through the services of the DCF. 
[0003] In DCF, all terminals contendforwho may send 
transmissions next. The fundamental access method of 
the 802.11 MAC is a DCF known as carrier sense mul- 
tiple access with collision avoidance (CSMA/CA), which 
is an adaptation of carrier sense multiple access with 
collision detection (CSMA/CD) used by Ethernet net- 
works. In a CSMA protocol, a station or terminal that 
wants to transmit on the wireless local area network 
WLAN medium, senses the medium to determine if the 
another station is transmitting (i.e., medium is busy). If 
not, the transmission may proceed. If the medium is 
busy, the station defers its transmission till the end of 
the current transmission and an idle period of time there- 
after. The transmitting station may then exchange short 
control frames (request to send (RTS) and clear to send 
(CTS) frames) with a receiving station after determining 
that the medium Is idle and prior to data transmission. 
The control frames message duration is known as the 
network allocation vector (NAV) and effectively alerts all 
other stations in the medium to back off for the duration 
of the data transmission. 

[0004] In PCF, a point coordinator (PC) is used to co- 
ordinate transmissions of the terminals. The point coor- 


dinator acts as a polling master and polls all the PCF 
pollable terminals to determine which terminals may 
transmit. The PC may be located in an Access Point 
(AP) that provides wireless mobile terminals (MTs) ac- 
cess to the WLAN. In PCF, a terminal may be a pollable 
terminal (terminal desiring to be polled) or a non-pollable 
terminal (terminal not polled by the PC). A terminal that 
is polled may then transmit only one MAC Protocol Data 
Unit (MSDU). The terminal must be polled again to 
transmit for another time. If a particular transmission 
ends unsuccessfully, the terminal may not retransmit the 
data until polled again by the PC. Therefore, PCF pro- 
vides a contention free mechanism for determining 
which terminal has the right to transmit. 
[0005] An 802.11 WLAN is based on a cellular archi- 
tecture where the system is subdivided into cells. Each 
cell is called a Basic Service Set (BSS), an is controlled 
by a base station called an Access Point (AP). The DCF 
and the PCF coexist and operate concurrently within a 
BSS. DCF may be used for Best Effort traffic delivery 
and PCF may be used for Real Time traffic delivery. 
[0006] Fig. 1 shows a timing diagram of the PCF/DCF 
periods. When a PC is operating in a BSS, the two ac- 
cess methods (DCF and PCF) alternate, with a conten- 
tion-free period (CFP) 2 followed by a contention period 
(CP) 4. CFPs and CPs alternate. These periods may be 
dynamically adjusted on the basis of the amount of 
polled terminals. Each terminal that has indicated the 
willingness to be polled, is polled once per CFP. A net- 
work allocation vector (NAV) 8 extends the message du- 
ration and alerts others in the medium to back off on 
attempting to gain access to the medium forthe duration 
of the transmission. 

[0007] Therefore, the IEEE Std. 802.1 1 defines a PCF 
basic operation capable of promising non-contested ac- 
cess to the air interface, thus ensuring that long conten- 
tion times are not possible. However, the standard does 
not offer any mechanisms for promising more air inter- 
face than once per polling period for a particular termi- 
nal. Further, current methods do not provide a mecha- 
nism for preserving network level Quality Of Service 
(QoS) in the air interface based on upper layer QoS in- 
formation. 


[0008] Accordingly, the present invention is directed 
to methods and apparatus for weighted Point Coordina- 
tion Function (PCF) polling lists for WLAN Quality of 
Service (QoF) support that substantially obviates one or 
more of the problems arising from the limitations and 
disadvantages of the related art. 
[0009] In one aspect, the present invention is directed 
to a method for weighted polling of terminals in a Wire- 
less Local Area Network (WLAN) that may include: ob- 
taining information related to WLAN terminals; assign- 
ing a weighted polling factor to each WLAN terminal 
based on the information; and polling each WLAN ter- 
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minal based on the weighted polling factor assigned to 
each WLAN terminal, 

[0010] The information may be Quality of Service 
(QoS) related information, and the polling may be done 
during a transmission period. The QoS related informa- 5 
tion may include billing information, an amount of real 
time traffic destined from or to at least one WLAN termi- 
nal, a user profile of at least one WLAN terminal, and/ 
or an amount of bandwidth consumed by at least one 
WLAN terminal. Each weighted polling factor may de- 
note a number of times each WLAN terminal is to be 
polled. Each WLAN terminal may be polled by a Point 
Coordinator. The Point Coordinator may reside in an Ac- 
cess Point that may provide wireless WLAN terminals 
access to the WLAN. 

[0011] The WLAN terminal may be pollable. The 
transmission period may be an IEEE 802.11 Contention 
Free Period (CFP). The WLAN terminal may be a mobile 
terminal. At least one WLAN terminal may be polled at 
least once during the transmission period. At least one 
WLAN terminal may be polled at least once during every 
other transmission period. 

[0012] In another aspect, the present invention may 
be directed to a method for transferring data based on 
weighted polling of terminals in a Wireless Local Area 
Network (WLAN) that may include: dividing data to be 
transferred into best effort data and real time data; stor- 
ing the best effort data in a best effort queue; storing the 
real time data in a real time queue; obtaining information 
related to at least one WLAN terminal associated with 
some real time data; assigning a weighted polling factor 
to each at least one WLAN terminal based on the infor- 
mation; placing a terminal identification of each at least 
one WLAN terminal in a polling list at least once based 
on the weighted polling factor of each at least one WLAN 
terminal; and polling WLAN terminals whose terminal 
identification is in the polling list based on a number of 
times each WLAN terminal identification is listed in the 
polling list. Each polled WLAN terminal may transfer the 
associated real time data during a transmission period. 
[0013] The information may be Quality of Service 
(QoS) related information. The QoS related Information 
may include billing information, an amount of real time 
traffic destined from or to at least one WLAN terminai, 
a user profile of at least one WLAN terminal, and an 
amount of bandwidth consumed by at least one WLAN 
terminal. Each weighted polling factor may denote a 
number of times each WLAN terminal is to be polled. 
The transmission period may be an IEEE 802.11 Con- 
tention Free Period (CFP). The WLAN terminal may be 
a mobile terminal. 

[0014] In a further aspect, the present invention may 
be directed to a Wireless Local Area Network (WLAN) 
Quality of Service (QoS) system that provides weighted 
polling of WLAN terminals that includes: a WLAN; at 
least one access point operatively connected to the 
WLAN, and at least one WLAN terminal. The access 
point may include: a real time data queue; a best effort 


4 

data queue; a data packet classifier where the data 
packet classifier separates data into real time data and 
best effort data; a data transfer manager where the data 
transfer manager stores the real time data In the real 
time data queue and the best effort data in the best effort 
data queue; and a polling list. The at least one WLAN 
terminal may be operatively connected to the at least 
one access point. The data transfer manager may ob- 
tain QoS related information related to the at least one 
WLAN terminal and assign a weighted polling factor to 
each at least one WLAN terminal based on the QoS re- 
lated information. The data transfer manager may place 
a terminal identification of each at least one WLAN ter- 
minai related to some real data in the polling list queue 
at least once based on the weighted polling factor of 
each at least one WLAN terminal. The data transfer 
manager may poll WLAN terminals whose terminal 
identification is in the polling list queue based on a 
number of times each WLAN terminai identification is 
listed in the polling list. Each polled WLAN terminal may 
transfer the associated real time data during a transmis- 
sion period. 

[0015] The transmission period may be an IEEE 
802.11 Contention Free Perioc (CFP). The WLAN ter- 
minal may be a mobile terminal. The QoS related infor- 
mation may include billing information, an amount of real 
time traffic destinec from or to at least one WLAN termi- 
nal, a user profile of at least one WLAN terminal and/or 
an amount of bandwidth consumed by at least one 
WLAN terminal. 

[0016] Other exemplary embodiments and advantag- 
es of the present invention may be ascertained by re- 
viewing the present disclosure and the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The present invention is further described in 
the detailed description which follows in reference to the 
noted plurality of drawings by way of non-limiting exam- 
ples of preferred embodiments of the present invention 
in which like reference numerals represent similar parts 
throughout the several views of the drawings and 
wherein: 

Fig. 1 is a timing diagram of exemplary PCF/DCF 
periods; 

Fig. 2 is a block diagram of an exemplary QoS 
aware system with a WLAN connected to an IP net- 
work according to the present invention; 
Fig. 3 is a block diagram of exemplary details of a 
mobile terminal and access point in an exemplary 
WLAN QoS system according to the present inven- 
tion; and 

Fig. 4 is a block diagram of an example weighted 
polling list according to the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 8] The particulars shown herein are by way of ex- 
ample and for purposes of illustrative discussion of the 
embodiments of the present invention.. The description 
taken with the drawings make it apparent to those skilled 
in the art how the several forms of the present invention 
may be embodied in practice. 
[0019] The present invention relates to methods and 
systems for a management between a polling list and a 
QoS manager. The QoS manager may determine a 
weighting factorfor each WLAN terminal on the basis of 
various information. This information may include, for 
example, how much bandwidth the terminal consumes, 
terminal user profile information, the status of the wire- 
less link to the network, and/or QoS related information. 
The weighting factor may be used to determine how 
many times a particular terminal may be polled during 
a CFP. Performing multiple polling perterminal per CFP 
is advantageous since, for example, the terminal may 
have multiple active real-time connections and/or the 
voice/video delay may otherwise become unaccepta- 
ble. Therefore, in methods and systems according to the 
present invention, desired or requested QoS may be 
achieved, and Real Time traffic services may be sup- 
ported fairly. 

[0020] QoS is a subjective measure of the service 
quality provided to a subscriber or user by the system. 
Muttimediastreams, in contrast to traditional data traffic, 
may impose QoS demands on the networks that carry 
them due to possible bandwidth and delay sensitivities 
of the multimedia streams. Wireless Best Effort traffic 
delivery over Internet Protocol (IP) does not guarantee 
delivery of packets in order, in a timely manner, or at all. 
QoS relates to providing some guarantees for band- 
width , latency, jitter requirements, etc. for Real Time traf- 
fic over IP networks that insure an acceptable level of 
quality in a fashion that allows multimedia traffic to co- 
exist with traditional data traffic on the same network. 
[0021] Fig. 2 is a block diagram of an exemplary QoS 
aware system with a WLAN connected to an IP network 
according to the present invention. A mobile terminal 
(MT) 12 is connected via a wireless link to an access 
point (AP1 or AP2) 14 and a WLAN 16. Although only 
one MT is shown, there may be a plurality of mobile ter- 
minals associated with each access point 14. In this ex- 
emplary system, a WLAN is connected via an IP router 
18 to an Internet backbone 20. Information traffic may 
flow downstream, from the Internet to an access point 
and then to a mobile terminal , or upstream from a mobile 
terminal through an access point to the Internet. Infor- 
mation traffic may also flow from/to a mobile terminal to/ 
from any device on the WLAN, or flow from/to the Inter- 
net to/from any device on the WLAN. Although, in this 
exemplary embodiment a WLAN is connected to an IP 
network, the WLAN may be connected to any type net- 
work or no network at all and still be within the spirit and 


scope of the present invention. 
[0022] Fig. 3 is a block diagram of exemplary details 
of a mobile terminal and access point in an exemplary 
WLW QoS system according to the present invention. 

5 Uplink data (data from MT to AP) and downlink data (da- 
ta from AP to MT) may be divided into Best Effort (BE) 
data and Real Time (RT) data. A mechanism that clas- 
sifies the IP packets on the basis of static traffic filters 
(TCP port numbers, IP addresses, etc.) or dynamic traf- 

10 fic filters (same as static but dynamically changeable) 
may exist which may be used to help differentiate BE 
data from RT data. The present invention integrates 
Open Systems Interconnections (OSI) layer 3 QoS in- 
formation (i.e., the traffic filters) andOSI layer 2 transmit 

is queue control (i.e., the PCF/DCF transmission alterna- 
tion). In the 802.11 standard, the layer 2 QoS mecha- 
nism may be simply PCF utilization. 
[0023] In Fig. 3, a QoS manager 30 residing in an Ac- 
cess Point (AP) 1 4 may include a traffic classifier func- 

20 tion 32 that determines BE data from RT data. Each Mo- 
bile Terminal (MT) 12 and each AP 14 may have two 
different data queues, one for Real Time (RT) data 34 
and one for Best Effort (BE) data 36. All real time traffic 
of a particular MT may be placed to a corresponding RT 

25 data queue 34. As mentioned previously, RT data is 
transmitted during a CFP, whereas BE data is transmit- 
ted during a CP. RT data queues 34 and BE data queues 
36, in an AP platform 14 may be implemented on a per 
MT 14 basis (i.e., a BE and a RT data queue for each 

30 mt associated with the AP). If data packets should be 
handled as RT traffic, the corresponding MT identifica- 
tion may be placed onto an RT queue PCF polling list 
38. Polling list 38 identifies mobile terminals that will be 
polled by the AP during the next CFP. Once polled, a 

35 mobile terminal that has real time data to transmit/re- 
ceive would then do so. 

[0024] QoS manager 30 may obtain QoS information 
from IP packet headers in data to/from AP 14, and/or 
from explicit reservations made by the mobile terminals. 

40 Based on the QoS information, the data packets may 
then be placed either to a BE queue 36 or RT queue 34, 
which are emptied during a CP or CFP, respectively. 
Similarly, each mobile terminal 12 may have a QoS man- 
ager 40 that includes a traffic classifier function 42, Real 

45 Time data queue 44, and Best Effort data queue 46. 
Identification and separation of the data into RT data 
and BE data may be achieved by any method and/or 
apparatus and still be within the spirit and scope of the 
present invention. Mobile terminal 12 and access point 

so 1 4 may communicate at the physical layer via a WLAN 
network interface card (NIC) 48. 
[0025] In methods and systems for weighted PCF 
polling lists according to the present invention, en- 
hanced polling list handling allows versatility in the poll- 

55 jng of WLAN terminals. Instead of terminals (e.g., mobile 
terminals) being polled once during each CFP (per 
802.11 standard), a particular terminal may only be 
polled once per every two CFPs (may be in conflict with 
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802.11 standard which requires each pollable terminal 
to be polled once per CFP), or multiple times during a 
single CFP (compatible with 802.11 standard). 
[0026] Generally, a terminal informs an AP of the ter- 
minal's PCF pollability (i.e., the terminal's desire to be 
polled because it may have a data transfer) in an Asso- 
ciation Request message. The terminal then becomes 
a pollable terminal. Pollable terminals are polled during 
a CFP by a AP. A Re-association message, that chang- 
es the PCF pollability of the terminal (e.g., the terminal 
was pollable, but now desires to be non-pollabte, or vice 
versa), may be sent by a terminal to an AP. Pollable ter- 
minals may be listed in a polling list. During the CFP, the 
AP polls each terminal that has been listed in the polling 
list for that AP. The 802.11 standard states that after 
each terminal listed in the polling list is polled once, any 
terminal may be polled again if the contention free peri- 
od is still active. Terminals may be polled a number of 
times per CFP that the terminal is listed in the polling list. 
[0027] A weighted polling list allows terminals with re- 
al-time data to be polled more than once per polling pe- 
riod. The polling of terminals may be determined by a 
weighting factor assigned to each terminal. For exam- 
ple, a weighting factor = 1 assigned to a terminal may 
denote that this terminal is to be polled once during eve- 
ry CFP, whereas a weighting factor = 3 assigned to a 
different terminal may denote that this second terminal 
may be polled 3 times during every CFP. The weighting 
factor may be any positive number between zero and X, 
where X = maximum length of the polling period / max- 
imum packet size. The weighting factor for each terminal 
may be a specific value for a particular CFP. However, 
the weighting factor for one or more terminals may be 
modified between CFPs to have different values for the 
next CFP. A polling list of pollable terminals may be up- 
dated based on the weighting factor of each terminal. In 
order to assure the lowest possible delay and sufficient 
bandwidth for real-time connections, an AP may place 
terminals with active real-time connections on the poll- 
ing list before any other terminals. The polling list may 
be constructed under control of a QoS Manager or other 
management entity. The polling list may be constructed 
on the basis of various information, e.g., current real- 
time "connections", QoS information, terminal profiles, 
etc. 

[0028] Fig. 4 shows a block diagram of an example 
weighted polling list according to the present invention. 
In a conventional polling list, all mobile terminals are list- 
ed once, and are polled once in accordance with the 
802.11 standard. In a weighted polling list according to 
the present invention, the number of times each mobile 
terminal may be polled is determined by an assigned 
weighting factor and, therefore, as shown in Fig. 4, a 
mobile terminal may be listed in the polling list more than 
once depending on the weighting factor of the mobile 
terminal. In Fig. 4, mobile terminal 1 (MT1) is listed once 
whereas mobile terminal 3 (MT3) is listed three times. 
Therefore, MT1 may be polled once, while MT3 may be 


polled three times during a specific CFP. For the next 
CFP, the mobile terminals may have changed their pol- 
lability, and/or the AP may have modified the weighting 
factors for one or more mobile terminals, therefore, 
5 causing modifications to the CFP polling list for the up- 
coming CFP. 

[0029] The weighting factor determination and/or 
modification of the weighting factor may be based on 
information related to QoS. A QoS manager may obtain 

10 QoS related information from well known QoS mecha- 
nisms, e.g., Differentiated Services (a small bit-pattern 
in each packet is used to mark a packet to receive a 
particular forwarding treatment, or per-hop behavior, at 
each network node), Integrated Services (the transport 

15 of audio, video, real-time, and classical data traffic within 
a single network infrastructure), VoIP signaling, billing 
information, etc. Any other mechanisms for obtaining 
QoS related information are also within the spirit and 
scope of the present invention. Information not related 

20 to QoS may also be obtained and used in the determi- 
nation of the weighting factors for each terminal. There- 
fore, any information or methods for determining weight- 
ing factors for terminals for polling of the terminals dur- 
ing a CFP are within the spirit and scope of the present 

25 invention. Determination of the weighting factors may 
be implementation or application specific. Call Admis- 
sion Control (CAC) (which tracks granted resources and 
determine if additional resources may be allocated, e. 
g., to a terminal with a new VoIP connection) may be 

30 used to limit the total number of terminals in the polling 
list 

[0030]- Separation of IP Voice /Video traffic from con- 
ventional IP Data traffic is a crucial operation in order to 
deliver reliable IP Voice traffic over a wireless LAN. This 

35 traffic differentiation and prioritization has to be imple- 
mented in Iayer2 as well. PCF gives atool forcontrolling 
the delivery of RT traffic and BE traffic in the same air 
interface. Thus, it is advantageous to implement QoS 
management using weighted polling lists. 

40 [0031] It is noted that the foregoing examples have 
been provided merely for the purpose of explanation 
and are in no way to be construed as limiting of the 
present invention. While the present invention has been 
described with reference to a preferred embodiment, it 

45 is understood that the words which have been used 
herein are words of description and illustration, rather 
than words of limitation. Changes may be made within 
the purview of the appended claims, as presently stated 
and as amended, without departing from the scope and 

50 spirit of the present invention in its aspects. Although 
the present invention has been described herein with 
reference to particular methods, materials, and embod- 
iments, the present invention is not intended to be lim- 
ited to the particulars disclosed herein, rather, the 

55 present invention extends to all functionally equivalent 
structures, methods and uses, such as are within the 
scope of the appended claims. 
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Claims 

1 . A method for weighted polling of terminals in a Wire- 
less Local Area Network (WLAN) comprising: 

obtaining is Quality of Service (QoS) related in- 
formation related to WLAN terminals; 
assigning a weighted polling factor to each 
WLAN terminal based on the QoS information; 
and 

polling each WLAN terminal based on the 
weighted polling factor assigned to each WLAN 
terminal. 

2. The method according to claim 1 , further compris- 
ing polling each WLAN terminal during a transmis- 
sion period. 

3. The method according to claim 1 , the QoS related 
information comprising at least one of billing infor- 
mation, an amount of real time traffic destined at 
least one of from and to at least one WLAN terminal, 
a user profile of at least one WLAN terminal, and an 
amount of bandwidth consumed by at least one 
WLAN terminal. 

4. The method according to claim 1 , wherein each 
weighted polling factor denotes a number of times 
each WLAN terminal is to be polled. 

5. The method according to claim 1 , wherein each 
WLAN terminal is polled by a Point Coordinator 
(PC). 

6. The method according to claim 5, the Point Coordi- 
nator (PC) residing in an Access Point (AP), the Ac- 
cess Point providing wireless WLAN terminals ac- 
cess to the WLAN. 

7. The method according to claim 1 , wherein at least 
one WLAN terminal is pollabie. 

8. The method according to claim 1 , wherein the trans- 
mission period is an IEEE 802.11 Contention Free 
Period (CFP). 

9. The method according to claim 1, wherein the 
WLAN terminal is a mobile terminal. 

10. The method according to claim 1, at least one 
WLAN terminal being polled at least once during the 
transmission period. 

11. The method according to claim 1, at least one 
WLAN terminal being polled at least once during 
every other transmission period. 

12. The method according to claim 1, and comprising 


the following steps for transferring data on the 
weighted polling: 

dividing data to be transferred into best effort 
s data and real time data; 

storing the best effort data in a best effort 
queue; 

storing the real time data in a real time queue; 
the step of obtaining comprising obtaining QoS 

10 information related to at least one WLAN termi- 

nal associated with some real time data; 
the step of assigning comprising assigning a 
weighted polling factor to each at least one 
WLAN terminal based on the information; 

is placing a terminal identification of each at least 

one WLAN terminal in a polling list at least once 
based on the weighted polling factor of each at 
least one WLAN terminal; 
polling WLAN terminals whose terminal identi- 

20 fication is in the polling list based on a number 

of times each WLAN terminal identification is 
listed in the polling list, each polled WLAN ter- 
minal transferring the associated real time data 
during a transmission period. 

25 

13. A Wireless Local Area Network (WLAN) Quality of 
Service (QoS) system that provides weighted poll- 
ing of WLAN terminals comprising: 

30 a WLAN; 

at least one access point operatively connected 
- ■• to the WLAN, the access point including: 

a real time data queue; 

35 a best effort data queue; 

a data packet classifier, the data packet 
classifier separating data into real time da- 
ta and best effort data; 
a data transfer manager, the data transfer 

40 manager storing the real time data in the 

real time data queue and the best effort da- 
ta in the best effort data queue; and 
a polling list; 

45 at least one WLAN terminal operatively con- 

nected to the at least one access point, the data 
transfer manager obtaining QoS related infor- 
mation related to the at least one WLAN termi- 
nal and assigning a weighted polling factor to 

so each at least one WLAN terminal based on the 

QoS related information, 
wherein the data transfer manager places a ter- 
minal identification of each at least one WLAN 
terminal related to some real data in the polling 

55 list at least once based on the weighted polling 

factor of each at least one WLAN terminal, the 
data transfer manager polling WLAN terminals 
whose terminal identification is in the polling list 
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based on a number of times each WLAN termi- 
nal identification is listed in the polling list, each 
polled WLAN terminal transferring the associ- 
ated real time data during a transmission peri- 
od. 5 

14. The method according to claim 13, wherein the 
transmission period is an IEEE 802.11 Contention 
Free Period (CFP). 

10 

15. The method according to claim 13, wherein the 
WLAN terminal is a mobile terminal. 

16. The method according to claim 13, the QoS related 
information comprising at least one of billing infor- 15 
mation, an amount of real time traffic destined at 
least one of from and to at least one WLAN terminal, 

a user profile of at least one WLAN terminal, and an 
amount of bandwidth consumed by at least one 
WLAN terminal. 20 
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